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INTRODUCTION
with β-actin (GenBank accession number NM_031 144; forward 937-955, reverse 1223-1208) used as the house-keeping gene as described previously (8) . Expression of the Tas1r3 gene   145 was measured using specific intron-spanning primers which were designed from the 146 sequences published for rat (GenBank accession number NM_130818.1; forward 2107-2126, 147 reverse 2327-2308). Relative gene expression level was analysed, for each sample, using the 148 ΔCt method where ΔCt = (Ct Tas1r3 -Ct β-actin ) corresponding to the detected threshold cycles for 149 the target gene and β-actin control. Endothelial monolayer permeability 164 Changes in endothelial monolayer permeability were assessed using the electrical cell 165 impedance sensor (ECIS) technique (Applied Biophysics, Troy, NY), as previously described 166 (16, 29). For analysis of monolayer permeability LMVEC were seeded to confluence onto 167 collagen-coated electric cell-substrate impedance sensing arrays. For knockdown 168 experiments, LMVECs were transiently transfected with T1R3, Gαq or gustducin siRNA 169 duplexes (300 nM), or ns, scrambled control, using the Amaxa (Allendale, NJ, USA) 170 electroporation technique as described previously (15). Monolayers were treated with either 171 sucralose (0.1 mM), glucose (5.5 mM, 11 and 25 mM) or vehicle (H 2 O) in the presence and 172 absence of VEGF (50 ng/ml), thrombin (2 U/ml), LPS (1 µg/ml) or zinc sulfate (0.7 mM). 173 Addition of treatments were made at the same time and resistance was measured over time.
174

Statistical analysis
For three or more groups, differences among the means were tested for significance Sweet taste receptor, T1R3, is expressed at the pulmonary endothelium 184 Sweet taste receptor T1R3 is the key component of the sweet taste complex -T1R3 is 185 necessary for the heterodimeric complex but can also form a homodimer for sweet taste 186 sensing (19, 50, 56) . In addition to the oral cavity, high expression of T1R3 mRNA (TAS1R3) 187 and protein has been found in the small intestine, in particular the jejunum (41). mRNA 188 expression levels of TAS1R3 in rat lungs and LMVEC were comparable to the positive control 189 rat tissue (jejunum) (Figure 1a) . To assess the link between sweet taste receptor and ARDS, vivo lung edema formation (wet-to-dry lung weight). Mice were exposed to a daily oral dose 213 of sucralose over a 1 week period, followed by exposure to P. aeruginosa (PA103) as a model for acute lung injury. Similar to in vitro findings, sucralose exposure significantly attenuated 215 PA103-induced lung edema formation in vivo (Figure 3d ). Interestingly, sucralose exposure 216 in the absence of PA103 had no effect on lung edema formation. Interestingly, both LPS-and 217 thrombin-induced permeability in vitro and PA103-induced edema formation in vivo was not 218 completely reversed by sucralose however the artificial sweetener did result in surface 219 expression levels of VE-cadherin returning to baseline levels (Figure 2 and 3) . 220 We next assessed whether glucose regulates endothelial barrier function in a similar 221 manner. LMVEC were exposed to increasing concentrations of glucose from fasting levels 222 (5.5 mM) to hyperglycaemic levels (25 mM), with an osmotic control of mannose used for the Endothelial permeability was assessed in the presence and absence of LPS and sucralose. 
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To assess the molecular mechanism through which sucralose exerts an effect on LPS-259 induced signalling, key regulators of the adherens junction and endothelial barrier function 260 were assessed for expression and activity. Phosphorylation of kinases FAK, p38, ERK, PAK, 261 p70 and Src (15, 28), phosphatase SHP2 (14), filament proteins VASP and cofilin (59, 67), and 262 MLC2 (7) were measured at phosphorylation sites relevant to protein activity (Table 1) . 263 Expression of heat shock proteins HSP27, 70 and 90 (11, 36, 45) and the p110αPI3K (9) were 264 also assessed. Sucralose treatment, in the absence of LPS, had no effect on phosphorylation Signalling mechanisms mediated by activated T1R3 vary depending on the cell type. 
